Astrocyte responses to dopaminergic denervations by 6-hydroxydopamine and 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine as evidenced by glial fibrillary acidic protein immunohistochemistry.
Astrocytic responses to dopaminergic denervation by two widely used dopamine neurotoxins, 6-hydroxydopamine (6-OHDA) and 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) were monitored using immunofluorescence with antibodies against glial fibrillary acidic protein (GFA) while neurofilament (NF) antibodies were used to monitor neuronal disturbances. Following stereotaxic injection of 6-OHDA into the nigrostriatal dopamine bundle in rats, an increased amount of GFA-immunoreactivity in striatum was detectable after 24 hours and remained after one month. Retrograde degeneration of nigral neurons led to gliosis in the cell body area. At the site of injection, astrocytes were destroyed and NF-immunoreactivity increased. New astrocytes invaded the injection area during the first month after injection. MPTP given systemically to mice in a dose that causes marked dopaminergic denervation of striatum also caused marked increases of GFA-immunoreactivity in striatum. These changes were larger in C57 BL/6 mice, known to be more sensitive to MPTP, than in N.M.R.I. mice, which are less sensitive to MPTP. The glial responses to MPTP-induced dopaminergic denervation did not occur when the dopamine neurotoxic effects were prevented by pretreatment with nomifensine or pargyline. It is concluded that dopaminergic denervation by neurotoxins causes rapid and profound changes in striatal astrocytes characterized by increased GFA-immunoreactivity. These changes remained up to a month after denervation and should be taken into account when functional consequences of dopaminergic denervations are discussed.